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(PCT Article 1 8 and Rules 43 and 44) 



AppllcanTs or agent's file referenoe 
H623-01 


FOR FURTHER Bee NotlflcatkMi of Transmittal of Intennational Search Report 
i-vrn r nsn PCT/ISA/220) as weU as, Where applicable, Item 5 below. 
ACnON 


tntsmattonal appUcadon No. 
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intamaltonal lUIng dale (day/month/year) 

01/12/1999 


(Earliest) Priortty Date (day/month/year) 

03/12/1998 


Applicant 

NIPPON SHEET GLASS CO., LTD. et al . 



TNs Intannatlonai Search Report has been prepared by this Intemadonal Searching AuthortV arxl Is transmltlBd to Ihe applicant 
aocoitllng to ArUde 18. Aoopy Is being transmltlBd to the Inlemattonal Biveau. 



TWs Intenrmtlonal Search Report oonstetB of a total of __2 sheets. 

[T] It Is also accompanied by a copy of each prior art document dted m this report 



1. Basis of the report 

& With regard to the language, the lntenratk>nal search was carrted out o^ 
language In wNch It was filed, unless othenwlse Indicated under this Hem. 

I I the International eearch was carried out on the basis of a translation of the Inft^^ 
^ Authority (Rule 23.1(b)). 

b. With legard to any nucleotide and/br vnlno add aequenoe dlsdoaed In the International appDcatlon, the tntematlonal search 
was carried out on the basis of the sequence listing : 

contained In the Intemattonal appllcallon In written fdrm. 
filed together with the mtematlonal application In computer readable form, 
furnished 8iM>sequentty to this Authort^ m written fdrm. 
funtehed siM>sequentiy to this Authority In computer rsadble form. 

the statement that the subsequently furnished written sequence listing does not go beyond the disclosure In the 
tntemaUonal application as filed has been finished. 

theetetementfiiatthelnfonnatlonreoordedln computer readabte fonn Is Identical to the written eeqyence listing has been 
furnished 

Certain cidme wwe found uneearehable (See Box I). 
Unity of InvwiUon le laddng (see Box II). 

4. With regard to the title, 

Pn the text Is approved as submitted by the appBcant 

rn the text has been established by this Authority to read as tbilows: 



□ 
□ 
□ 
□ 
□ 

□ 

2. □ 
3- □ 



5. With regard to the 
pr| the text Is approved as submitted by fiwappDcant 

□ the text has been established, according to Riie 38.2(b), tyy this Authorify as It appears In Box III. The appncant may, 
wlthm one month flnom the date of maHtog of this mtematlonal aearch report, submit commente to this Authority. 

6. The figure of the drawings to be published with the abstrsct Is Figure No. 



|~| as suggssted by the applicant □ None of the figures. 

I I becauee the applicant faled to suggest a figurs. 
pn becauee this figure better characterizBS the Invention. 
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INTERNATIONAL SEARCH REPORT 



ional AppliGAtion No 

T/JP 99/06743 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 C03B23/033 



Accord tng to IntemaUonal Patent ClasslHcatton (IPC) or to both nabonal ctessHlcatlon and IPC 



B. nELDS SEARCHED 



Mlntmum documentation aoarched (dassfflcatlon ^stam followed by dassmcaUon a/mbote) 

IPC 7 C03B 



Documentation searched other than mtnlmiOTi doctarwritatlon to the extent that such document are Inchxled In the ftokte searched 



Eledfonlc data base oonsutted during the htematlonal search (name of data base and, where practical, search tenro used) 



a DOCUMENTS CONSIDEffiD TO BE RELEVANT 



Category'' Citation of document, with Indication^ where approprtolBp of the relevant passages 



Relevant to dalm No. 



p.x 



wo 99 24373 A (NIPPON SHEET GLASS CO. LTD.) 
20 Nay 1999 (1999-05-20) 
the whole document 

US 3 545 951 A (NEDELEC) 
8 December 1970 (1970-12-08) 
figures 1,2 

FR 2 137 143 A (SAINT-GOBAIN) 
29 December 1972 (1972-12-29) 
the whole document 

DE 39 28 968 C (VEGLA VEREINIGTE GLASWERKE 
GNBH) 17 January 1991 (1991-01-17) 
the whole document 



1-12 



1-12 



1-12 



1-12 



□ 



Furthsr documents are Med In the corrtkHjoUon of txxx C. 



Patsft family memtiers are Med h annex 



^ Special cotsgortss of dtod documerte i 

"A" docuneiift defining the general otote of the art wtiksh Is not 

cxMisldered to t>e of particular relevanoe 
"E" earlier document but ptMshed on or alter the htfcemotlonal 

fling date 

T" docunent wNch rrayflir^ clalm(8)or 
which Is cited to eKabllBh the ptMlcoflon dote of orKttwr 
daUon or other special reason (as apedned) 

document refentng to an oral dtodoeure, use, exhUtloner 
oftier maarts 

"P" docunerft piAMMd prior to the htemabonal flhgdotobut 
latorttian the prtorty date claimed 



T" later document ptMlshed after the bUemattonal fWra dote 
or priority dote and mt In oonUct wth the apfNtoatlon txit 
ctod to understand the pihu^le w theory urnertylng the 
Invention 

"X" document of parttoUtar relevanoe; the claimed bwenUon 
conrwt t)e oonaUeied novel or cannot t>e oonsUered to 
Involve an Inverttve step wfien the document Is taken alone 

"Y" document of particular relevanoe; the dalmed hwertlon 
cannot be considered to Involve an Inveri^re step wtten the 
document Is combined wRh one or more ottier such docif- 
mertSi such oorrblnatton tieing obvious to a person sMIed 
In the art 

"&* dooumert member of the eame potent lamly 



Date of the actual completion of the hiftematlonal search 



29 February 2000 



Date of maling of the intemobonal search report 



07/03/2000 



Name and malkig address of the ISA 

European Patent Office, P.a 581 6 PatonHaan 2 
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Fax: (431-70) 340-3016 
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Van den Bossche, U 
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06-11-1978 
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65348 
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22-01-1973 
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NL 
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16-11-1972 






SE 


393593 
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16-05-1977 






US 


3832153 
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27-08-1974 
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From the INTERNATIONAL BUREAU 



PCT 

NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 



Date of mailing (day/month/year) 

08 June 2000 (08.06.00) 



To: 



IKEUCHI, Hlroyuki 
Suite 401, Umeda Plaza Building 
3-25, Nishitenma 4-chome, Kita-ku 
Osaka-Shi, Osaka 530-0047^ 

jAPON y^^j^^^ 



Applicant's or agent* s file reference 
H623-01 


IMPORTANT NOTICE 


International application No. 
PCT/JP99/06743 


International filing date (day/month/year) 

01 December 1999 (01.12.99) 


Priorrty date (day/month/year) 

03 December 1998 (03.12.98) 


Applicant 

NIPPON SHEET GLASS CO., LTD. et al 



1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice* 

AU,CN,JP,KR,MA,US 

In accordance with Rule 47.1(c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 

AE,AL,AM,AP,AT,AZ,BA,BB,BG,BR,BY,CAXH,CR,CUXZ,DE,DK,DM,EA,EE,EP,ES,FI,GB,GD,^ 
GH,GM,HR,HUJDJL,IN,lS,KE,KG,K2,LC,LK,LR,LS,LT,LU,LV,MD,MG,MK,MN,MW,MX,NO,NZ,OA, 

The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1 (a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
08 June 2000 (08.06.00) under No. WO 00/32527 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide, 



The International Bureau of WlPO 


Authorized officer 


34, chemin des Colombettes 


J. Zahra 


1211 Geneva 20, Switzerland 


Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 



Form PCT/IB/308 (July 1996) 



3322934 



The demand must be filed dirzciiy wit> 
^ with the one chosen by the applicant. 

rPFA/ E 



ipetent International Prelimtnany Examining A 

name or rwo-letter code of that A uthority may b'^^cated by the applicant on the line below- 



PCX 

DErVLA.ND 



CH.\PTER II 



under Anicle 51 of the Patent Cooperation Trearv: 
Tne undersigned requests that ±e international application specified beiow be the subject of 
international preliminary examination according to the Patent Cooperation Treaty and 
hereby elects all eligible States (except where otherwise indicated). 



For International Preliminary Examining Authority use only 



Box No. I IDENTIFICATION OF THE INTER.NATIONAL APPLICATION 


Applicant's or agent's file reference 
H623-01 


Intemationai application No. International filing date (day/month/year) 
PCT/JP99/06743 01/12/1999 


(Eariiest) Prioriry date (day/month/year) 

03/12/1998 


Title of invention 

METHOD AND APPARATUS FOR MANUFACTURING BENT GLASS SHEET 


Box No. n APPLICANT(S) 


Name and address : (TamOy noTne followed bv grven name: for a legal entity, JiiU o^ciai designation. 
The address must inclttae postal code and name of caunny.) 

NIPPON SHEET GLASS CO., LTD. 

5-11, Doshomachi 3-chome, Chuo-ku, Osaka-shi 

Osaka 541-0045 JAPAN 


Telephone No.: 

03-5443-9514 


Facsimile No.: 

03-5443-9567 


Teleprinter No.: 


St3i^(thatis, cou/i/Tx'ofnationalirv: 

' JAPAN 


State {^f/i42r is, country) of residence; 

JAPAN 


Name and address: (F'imilynamfolhMKdbygnvnnar}e:/crak3alenhcy.Jidloffi^^ The address rrnia include posuil coda ard name of cotmiry.) 

YOSHIZAWA Hideo 

do NIPPON SHEET GLASS CO., LTD. 

5-11, Doshomachi 3-chome, Chuo-ku, Osaka-shi 

Osaka 541-0045 JAPAN 


SViXz (that is. cou/ifrv^ of nationalirv: 

JAPAN 


Stzie (chat is. cou/tr7-y^ o f residence: 

JAPAN 


Name and address: (Family name follo^d by gr^n name: for a legal entity. Ji4l official design Tne address must Mude postal code arviranv of coimtrv.) 


St2,is(chat is, country) ot national icy: 


State (^r/iar is. country) ofresidencc: 


1 1 Further applicants are indicated on a continuation sheet. 



Form PCT/1PE.V40 I (first sheet) (July 1 99S; reprint January 1 999) 



See Notes to the demand form 



Sheet No. 



Incemationai application No. 
PCT/JP99/06743 



Box No. Ill AGENT OR COMMON RKPRJESENTaTIVE; OR ADDRESS FOR CORRESPONDENCE 

The following person is agent [ | common rcprcsencativc 

and has been appointed earlier and represents the applicant(s) also for international preliminary examination. 

I I is hereby appointed and any earlier appointment of (an) agcnt(s)/common representative is hereby revoked. 

I I is hereby appointed, specifically for the procedure before the International Preliminary Examining Authority, in addition to 
the agent(s)/common representative appointed earlier. 



Name and address: (F^mtlv name fallowed bygrven name: for a legal emiry.full o^iciai designation, 
addr 



9555 
7657 
10764 
11039 



The address must include postal code and name of counrry.) 

Patent Attorney IKEUCHI Hiroyuki 
SATO Kimihiro 
KAJVIAD A Koichi 
TORAOKAKeiji 



Patent Attorney 
Patent Attorney 
Patent Attorney 
Suite 401, UMEDA PLAZA Building, 3-25 
Nishitenma 4-choine, Kita-ku, Osaka-shi 
Osaka 530-0047 JAPAN 



Telephone No.: 

06-6361-9334 



Facsimile No.; 

06-6361-9335 



Teleprinter No.: 



□ 



Address for correspondence: Mark this checlc-box where no agent or common representative is/has been appointed and the 
space above is used instead to indicate a special address to which correspondence should be sent. 



Box No. rv BASIS FOR INTERN ATI ON AL PRELIMINARY EXAMINATION 



Statement concerning amendments:* 

1. The applicant wishes the international preliminary examination to start on the basis of; 
K/1 the intemationaJ application as originally filed 

the description | | as originally filed 

I I as amended under Article 34 

the claims [ | as originally filed 

I I as amended under Arricie 19 (together with any accompanying statement) 
I I as amended under Article 34 

the drawings | | as originally filed 

I I as amended under Article 34 

2. I I The applicant wishes any amendment to the claims under Anicle 19 to be considered as reversed. 

3. I [ The applicant wishes the start of the international preliminary examination to be postponed until the expiration of 20 months 

from the priority date unless the International Preliminary Examining Authority receives a copy of any amendments made 
under Article 19 or a notice from the applicant that he does not wish to make such amendments (Rule 69. 1(d)). (This check- 
box may be marked only where the time limit under Article 19 has not yet expired.) 

• Where no check-box is marked, international preliminary examination will start on the basis of the international application 
as originally filed or, where a copy of amendments to the claims under .Anicle 19 and/or amendments of the international application 
under Article 34 are received by the International Preliminary Examining Authority before it has begun to draw up a written opinion 
or the international preliminary examination report, as so amended. 

Language for the purposes of international preliminary examination: .^...r^,..?. .. i. 

I which is the language in which the international application was filed. 
I I which is the language of a translation furnished for the purposes of intemationaJ search. 
I I which is the language of publication of the intemationaJ application. 

[ I which is the language of the translation (to be) furnished for the purposes of international preliminary examination. 



Box No. V ELECTION OF STATES 



The applicant hereby elects all eligible States (that is. all States which hcrje been designated and which are bound by Chapter I! of 
the PCT) 



excluding the following States which the applicant wishes not to elect: 



Form PCT1PE.V401 (second sheet) (July 1998; reprint Januar/ 1999) 



See Notes to the demand form 



Shce: No. . 



International application No. 
PCT/JP99/06743 



Box No. VT CHECK LIST 



The demand is accompanied by the following elements, in Lhc language referred [o in 
Box No. IV, for the purposes of international preliminary examination: 



1 . translation of international application 

2. amendments under Article 34 

3. copy (or, where required, translation) of 
amendments under Article 19 

4. copy (or, where required, translation) of 
statement under Article 19 

5. Icner 

6. other (specify) 



sheets 
sheets 

sheets 

sheets 
sheets 
sheets 



For International Preliminary 
E.xamining Authority use only 



received 

□ 
□ 

□ 

□ 
□ 
□ 



not received 

□ 
□ 

□ 

□ 
□ 
□ 



The demand is also accompanied by the item(s) marked below: 

1 . |sy^ fee calculation sheet 

2. I I separate signed power of anomcy 

3. I I copy of general power of attorney; 
reference number, if any: 



4. [ I statement explaining lack of signature 

5. j j nucleotide and < 
computer readai 

6. I I oxh^T (specify): 



5. I I nucleotide and or amino acid sequence listing in 
computer readable form 



Box No. VII SIGNATXIRE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE 



^VccJ to each sigrumirs. indicate the rimne of the person signing and the capacity in which the person signs (if such capacity is not obvious from reading the demand). 

\/0 



IKEUCHI Hiroyuki 



SATO Kimihiro 




KAJVLAD A Koichi 




TORAOKAKeiji 



For International Preliminary Examining Authority use only 



1. Date of actual receipt of DENLAND: 



2, Adjusted date of receipt of demand due 
to CGRJlECTrONS under Rule 60. 1(b): 



2 I I The date of receipt of the demand is AFTER the expiration of 1 9 months 



□ 



from the priority date and item 4 or 5, below, docs not apply. 



□ 



The applicant has been 
informed accordingly. 



EH Rule 80.5 



The date of receipt of the demand is WTTHIN the period of 19 months from the priority date as extended by virtue of 



□ Although the date of receipt of the demand is after the expiration of 19 months from the priority date, the delay in arrival 
is EX 



; EXCUSED pursuant to Rule 82. 



For International Bureau use only 



Demand received trom IFEA on: 



Form PCT/IPE.V401 (last sheet) (July 199S; reprint January 1999) 



See Notes to the demand form 
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PCT REQUEST H623-01 

Original (for SUBMISSION) - printed on 30.11. 1999 02:09:43 PM 



0 


For receiving Office use only 




0-1 


International Application No. 




0-2 


International Filing Date 




0-3 


Name of receiving Office and "PCT 






International Application- 






0-4 


Form - PCT/RO/101 PCT Request 




0-4-1 


Prepared using 


PCT-EASY Version 2.90 






(updated 15.10.1999) 


0-5 


Petition 






iinHorcinnoH rortiioctc thstf tHo 
1 lie unuoi bi^i lou ^c^ucol^ uidi iiio 






present international application be 






processed according to the Patent 






Cooperation Treaty 




0-6 


Receiving Office (specified by the 


Ja.i:)a.iiese Paten't Office fRO/JP^ 




applicant) 


0-7 


Applicant's or agent's file reference 


H623-01 


1 


Title of Invention 


METHOD AND APPARATUS FOR MANUFACTURING 






BENT GLASS SHEET 


II 


Applicant 




II i 
II- 1 


This person is! 


applicant only 


11 o 


Applicant for 


all designated States except US 


11-4 


Name 


NIPPON SHEET GLASS CO., LTD. 


11-5 


Address: 


5-11, Doshomachl 3-cliome, Chuo-ku 






Osaka-shl, Osaka 541-0045 






Japan 


lt-6 


State of nationality 


JP 


11-7 


State of residence 


JP 


11-8 


Telephone No. 


+81-3-5443-9514 


11-9 


Facsimile No. 


+81-3-5443-9567 


tIM 


Applicant and/or inventor 




HI-1-1 


This person is: 


applicant and Inventor 


III-1-2 


Applicant for 


US only 


111-1-4 


Name {lASJ, First) 


YOSHIZAHA, Hideo 


II1-1-5 


Address: 


c/o NIPPON SHEET GLASS CO., LTD. 






5-11, Doshomachl 3-chome, Chuo-ku 






Osaka- shl, Osaka 541-0045 






Japan 


111-1-6 


State of nationality 


JP 


III-1-7 


State of residence 


JP 



PCT REQUEST 
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Original (for SUBMISSION) - printed on 30.11.1999 02:09:43 PM 



H623-01 



IV-1 



IV-1-1 
IV-1 -2 



IV-1 -3 
IV-1 -4 



Agent or common representative; or 
address for correspondence 

The person identified below is 
hereby/has been appointed to act on 
behalf of the applicant(s) before the 
competent International Authorities as: 
Name (LAST, First) 

Address: 



Telephone No. 
Facsimile No. 



agent 



IKEUCHI, Hlroyukl 

Suite 401, UMEDA PLAZA Building, 3-25, 
Nlshltenma 4-chome, Klta-ku 
Osaka-shl, Osaka 530-0047 
Japan 

+81-6-6361-9334 
+81-6-6361-9335 



IV-2 



IV-2-1 



Additional agent(s) 



Name(s) 



additional agent (s) with same address as 
first named agent 

SATO, Klmlhlro; KAMADA, Kolclil; TORAOKA, 
Keljl 



V 

V-1 



Designation of States 



Regional Patent 
(other kinds of protection or treatment, if 
any, are specified between parentheses 
after the designation (s) concerned) 



AP: GH GM KE LS MH SD SL SZ TZ UG ZW and 
any other State which Is a Contracting 
State of the Harare Protocol and of the 
PCT 

EA: AM AZ BY KG KZ MD RU TJ TM and any 
other State which Is a Contracting State 
of the Eurasian Patent Convention and of 
the PCT 

EP: AT BE CH&LI CY DE DK ES FI FR GB GR 
IE IT LU MC NL PT SE and any other State 
which Is a Contracting State of the 
European Patent Convention and of the 
PCT 

OA: BF BJ CF CG CI CM GA GN GW ML MR NE 
SN TD TG and any other State which Is a 
member State of OAPI and a Contracting 
State of the PCT 



V-2 



National Patent 

(other kinds of protection or treatment, if 
any. are specified between parentheses 
after the designation (s) concerned) 



AE AL AM AT AU AZ BA BB BG BR BY CA 

CH&LI CN CR CU CZ DE DK DM EE ES FI GB 

GD GE GH GM HR HU ID IL IN IS JP KE KG 

KR KZ LC LK LR LS LT LU LV MA MD MG MK 

MN MW MX NO NZ PL PT RO RU SD SE SG SI 

SK SL TJ TM TR TT TZ UA UG US UZ VN YU 
ZA ZW 
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V-5 


Precautionary Designation Statement 

In addition to the designations made 
under items V-1 , V-2 and V-3, the 
applicant also makes under Rule 4.9(b) 
all designations which would be 
permitted under the PCT except any 
designation(s) of the State(s) indicated 
under item V-6 below. The applicant 
declares that those additional 

and that any designation which is not 
confirmed before the expiration of 15 
months from the priority date is to be 
regarded as withdrawn by the applicant 
at the expiration of that time limit. 




V-6 


Exclusion(s) from precautionary 
designations 


NONE 


Vl-1 


Priority claim of earlier national 






VI-1-1 


Filing date 


03 December 1998 (03 


.12.1998) 


Vl-1 -2 


Number 


Patent Application 10-344051 


Vl-1 -3 


Country 


JP 




VI-2 


Priority document request 

The receiving Office is requested to 
prepare and transmit to the International 
Bureau a certified copy of the earlier 
application(s) identified above as 
item{s): 


VI-1 




VII-1 


International Searching Authority 
Chosen 


European Patent Office (EPO) (ISA/EP) 


VIII 


Check list 


number of sheets 


electronic file(s) attached 


V(II-1 


Request 


4 




vni-2 


Description 


22 




VIII-3 


Claims 


3 




Vlll-4 


Abstract 


1 
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Vlll-S 


Drawings 
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Accompanying items 


paper document(s) attached 


electronic file(s) attached 


VIII-8 
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vni-9 


Separate signed power of attorney 






VIII-16 


PCT-EASY diskette 
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VIII-17 


Other (specified): 


Revenue stamps of 
transmittal fee for 
receiving office 




VIIM7 


Othpr /^oppifipHV 


Submission of 
certificate of 
payment for searcb 
fee 




VIII-17 


Other (specified): 


Submission of 
certificate of 
payment for 
International fee 






Original (for SUBMISSION) - printed on 30.11.1999 02:09:43 PM 



VIIM8 


Figure of the drawings which should 
accompany the abstract 
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Engllsli 
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Signature of applicant or agent 
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IKEUCHI, Hlroyuki 


IX-2 

IX-2-1 


Signature of applicant or agent 

Name (LAST. First) 


SATO, Klmlhlro 


IX-3 
IX-3-1 


Signature of applicant or agent 
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IX-4 

IX-4-1 


Signature of applicant or agent 
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purported international application 
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10-2-2 


Drawings: 
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10-3 


Corrected date of actual receipt due 
to later but timely received papers or 
drawings completing the purported 
internationat application 




10-4 


Date of timely receipt of the required 
corrections under PCT Article 11(2) 




10-5 


International Searching Authority 


ISA/EP 


10-6 


Transmittal of search copy delayed 
until search fee is paid 
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NT COOPERATION TREATY 



From the 

[NTERNATIONAL PRELIMINARY EXAMINING AUTHORITY j 




To: 



IKEUCHI & SATO PATENT OFFICE 

Suite 401, Umeda Plaza Building 

3-25, Nishitenma 4-chome, Kita-ku 

Osaka-Shi 

OSAKA 530 

JAPON 



PCT 



^ I<OTIFICATION OF RECEIPT 

OF DEMAND BY COMPETENT INTERNATIONAL 
PRELIMINARY EXAMINING AUTHORITY 

(PCT Rules 59.3(e) and 61.1(b), first sentence 
and Administrative Instructions, Section 601(a)) 





Date of mailing a 

(daylmonthiyea^ 3. QS. 00 ZZ. jO 


Applicant's or agent's file reference 

H623-01 


IMPORTANT NOTIFICATION 


Internationai application No. 
PCT/ JP 99/ 06743 


International filing date (day ',month ',year) 
01/12/1999 


Priority date (dayimonthiyear) 
03/12/1998 


Applicant 

NIPPON SHEET GLASS CO., LTD. et al. 



The applicant is hereby notified that this International Preliminary Examining Authority considers the following date as the 
date of receipt of the demand for international preliminary examination of the international application: 

14/04/2000 



This date of receipt is: 

the actual date of receipt of the demand by this Authority (Rule 61.1(b)), 

I I the actual date of receipt of the demand on behalf of this Authority (Rule 59.3(e)). 

I [ the date on which this Authority has, in response to the invitation to correct defects in the demand 
(Form PCT, I PEA/404), received the required corrections. 

I I ATTENTION: That date of receipt is AFTER the expiration of 19 months from the priority date. Consequently, the 
election(s) made in the demand does (do) not have the effect of postponing the entry into the national phase until 30 
months from the priority date (or later in some Offices) (Article 39(1)). Therefore, the acts for entry into the national 
phase must be performed within 20 months from the priority date (or later in some Offices) (Article 22). For details, see 
the PC r ^ pplicant's Guide, V o lume 1 1 . 



□ 



( If applicable) This notification confirms the information given by telephone, facsimile transmission or in person 
on: 



4. Only where paragraph 3 applies, a copy of this notification has been sent to the International Bureau. 




Name and mailing address of the I PEA, 



European Patent Office 
^111 C)-S0298 Munich 

BJj) Tel. ( f 49-89) 2399-0, Tx: 523656 epmu d 
. Fax: ( f 49-89) 2399-4465 




Authorized officer 
BENZLER A 

Tel. ( f 49-89) 2399-8727 



Form PCT,IPEa;402 (July 1998) P20452 



(02/0B/20OO) 



PCT/JP99/06743 
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From the INTERNATIONAL BUREAU 



PCT 

INFORMATION CONCERNING ELECTED 
OFFICES NOTIFIED OF THEIR ELECTION 

(PCT Rule 61 .3) 


To: 

IKEUCHl, Hiroyuki 
Suite 401, Umeda Plaza Building 
3-25, Nishitennna 4-chome, Kita-ku 
Osaka-Shi, Osaka 530-0047 

JArUIN 


Date of mailing (day/month/year) 
08 June 2000 (08.06.00) 




Applicant's or agent's file reference 
H623-01 


IMPORTANT INFORMATION 


International application No. 
PCT/JP99/06743 


International filing date (day/month/year) 
01 December 1999 (01.12.99) 


Priorrty date (d a y/mo nth/year) 

03 December 1998 (03.12.98) 


Applicant 

NIPPON SHEET GLASS CO., LTD. et al 



1 . The applicant is hereby informed that the International Bureau has, according to Article 31 (7), notified each of the following 
Offices of its election: 

AP :GH,GM,KE,LS,MW,SD,SL,SZ,TZ,UG,ZW 

EP :AT,BE,CH,CY,DE,DK,ES,FI,FR,GB,GR,IE,IT,LU,MC,NL,PT,SE 

National :AU,BG,BR,CA,CN,CZ,DE,IL,JP,KR,MA,MN,NO,NZ,PL,RO,RU,SE,SK,US 

2. The following Offices have waived the requirement for the notification of their election; the notification will be sent to them 
by the International Bureau only upon their request: 

EA :AM,AZ,BY,KG,KZ,MD,RU,TJ,TM 

OA :BF,BJ,CF,CG,CI,CM,GA,GN,GW,ML,MR,NE,SN,TD,TG 

National :AE,AL,AM,AT,AZ,BA,BB,BY,CH,CR,CU,DK,DM,EE,ES,FI,GB,GD,GE,GH,GM, 

HR,HU,IDJN,IS,KE,KG,KZ,LC,LK,LR,LS,LT,LU,LV,MD,MG,MK,MW,MX,PT,SD,SG,SI, 

SL,TJ,TM,TR,TT,TZ,UA,UG,UZ,VN,YU,ZA,ZW 

3. The applicant is reminded that he must enter the "national phase" before the expiration of 30 months from the priority date 
before each of the Offices listed above. This must be done by paying the national fee(s) and furnishing , if prescribed, a 
translation of the international application {Article 39(1 )(a)), as well as, where applicable, by furnishing a translation of any 
annexes of the international preliminary examination report (Article 36(3)(b) and Rule 74.1). 

Some offices have fixed time limits expiring later than the above-mentioned time limit. For detailed information about the 
applicable time limits and the acts to be performed upon entry into the national phase before a particular Office, see Volume 1 
of the PCT Applicant's Guide. 

The entry into the European regional phase is postponed until 31 months from the priority date for all States designated for 
the purposes of obtaining a European patent. 





The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No. (41-22) 740.14.35 


Authorized officer: 

J. Zahra 

Telephone No. (41-22) 338.83.38 



Form PCT/IB/332 (September 1997) 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agents file reference 
H623-01 


See Notification of Transmittal of International 
FOR FURTHER ACTION Preliminary Examination Report (Form PCT/IPEA/416) 


International application No. 
PCT/JP99/06743 


International filing date (day/month/year) 
01/12/1999 


Priority date (day/month/year) 
03/12/1998 


International Patent Classification (IPC) or national classification and IPC 
C03B23/033 


Applicant 

NIPPON SHEET GLASS CO., LTD. 


et al. 





1 . This international preliminary examination report has been prepared by this Intemational Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 5 sheets, including this cover sheet. 

S This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis tor this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 3 sheets. 




3. This report contains indications relating to the following items: 

I S Basis of the report 

II □ Priority 

III □ Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

IV □ Lack of unity of invention 

V ^ Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 

citations and explanations suporting such statement 

VI □ Certain documents cited 

VII S Certain defects in the international application 

VIII S Certain observations on the international application 



Date of submission of the demand 
14/04/2000 


Date of completion of this report 
20.10.2000 


Name and mailing address of the international 
preliminary examining authority: 

^ European Patent Office 
^flft D-80298 Munich 
^ Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 


Authorized officer ^^^S^^^J^^ 

De Ruiter, F (| 0f 1) 
Telephone No. +49 89 2399 2921 



Form PCT/IPEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/JP99/06743 



I. Basis of the report 

1 . This report has been drawn on the basis of {substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Articie 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

1 -22 as originally filed 



Claims, No. 

1-12 



as received on 



05/1 0/2000 with letter of 



02/10/2000 



Drawings, sheets: 

1/15-15/15 as originally filed 



2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 



4. Additional observations, if necessary: 
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V. 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



1. 



Statement 



Novelty (N) 



Yes: 
No: 



Claims 
Claims 



1 



12 



Inventive step (IS) 



Yes: 
No: 



Claims 
Claims 



1 



12 



Industrial applicability (lA) Yes: Claims 1-12 

No: Claims 

2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 

VIII. Certain observations on the international application 

The following obsen/ations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 . Prior art continuous glass sheet bending methods are extensively discussed in the 
preamble to the description. These methods have the disadvantages that the 
glass sheets are marked by the rollers between which they are press bended, that 
the degree of freedom and the precision of the bend are insufficient and that it is 
difficult to attain the desired shape at the front and rear end of the sheets, seen in 
the conveying direction of the sheets. Consequently, the objects of the invention 
are as specified in the last full paragraph of page 4, which objects are achieved by 
the method of claim 1 and the apparatus of claim 7 to which there is no lead in the 
available prior art documents. Especially there is nowhere disclosed or suggested 
to use a steady upper forming member along which the glass sheets are 
conveyed with a portion of a belt between the forming member and the glass 
sheets. Therefore claims 1 and 7 appear to meet the requirements of Articles 
33(2), (3) and (4) PCT. 

2. As in claims 2 to 6 and 8 to 12 preferred embodiments of the method of claim 1 
and the apparatus of claim 7 are defined these claims also appear to meet the 
requirements of the above articles. 

Re Item VI 

Certain documents cited 

Certain published documents (Rule 70.10) 

Application No Publication date 

Patent No (day/month/year) 

PCT/JP98/05017 20.05.1999 



Filing date Priority date (valid claim) 

(day/month/year) (day/month/year) 

06.11.1998 06.11.1997 

26.11.1997 



Form PCT/Separate Sheet/409 (Sheet 1) (EPO-April 1997) 




INTERNATIONAL PRELIMINARY international application No. PCT/JP99/06743 
EXAMINATION REPORT - SEPARATE SHEET 

Re Item VII 

Certain defects in the international application 

The features of the claims are not provided with reference signs placed in 
parentheses (Rule 6.2(b) PCT). 



Re Item VIII 

Certain observations on the international application 

The summary of the invention does not correspond with the independent claims 
and therefore introduce obscurity into these claims (see the International 
Preliminary Examination Guidelines, 0 III, 4.3) 



Form PCT/SGparate Sheet/409 (Sheet 2) (EPO-April 1997) 



PATENT COOPERATION TREA 
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From the 

INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 



To: 



IKEUCHI & SATO PATENT OFFICE 

Suite 401 , Umeda Plaza Building 

3-25, Nishitenma 4-chome, Kita-ku 

Osaka-Shi 

OSAKA 530 

JAPON 



PCT 




NOTIFICATION OF TRANSMITTAL OF 
THE INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 

(PCT Rule 71.1) 



Applicant's or agenf s file reference 
H623-01 



International application No. 
PCT/JP99/06743 



Date of mailing 
(day/month/year) 



20.10.2000 



IMPORTANT NOTlFlCATX)N 



International filing date (day/month/year) 
01/12/1999 



Priority date (day/month/year) 
03/1 2/1 998 



Applicant 

NIPPON SHEET GLASS CO., LTD. et al. 



1 . The applicant is hereby notified that this International Preliminary Exannining Authority transmits herewith the 
international preliminary examination report and its annexes, if any, established on the international application. 

2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for communication 
to all the elected Offices. 

3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of the 
report (but not of any annexes) and will transmit such translation to those Offices. 



4. REMINDER 

The applicant must enter the national phase before each elected Office by perfomiing certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later in some Offices) (Article 
39(i)) (see also the reminder sent by the International Bureau with Form PCT/IB/301). 

Where a translation of the intemational application must be furnished to an elected Office, that translation must 
contain a translation of any annexes to the intemational preliminary examination report. It is the applicant's 
responsibility to prepare and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Guide. 



Name and mailing address of the IPEA/ 



European Patent Office 
/Jill '^'^^298 Munich 

&)l jq\ ^9 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 



Authorized officer 
Nilles, F 

Tel.+49 89 2399-2931 



Form PCT/IPEA/416 (July 1992) 



kTENT COOPERATION TR 



From the: 

INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 
To: 

IKEUCHI & SATO PATENT OFFICE 

Suite 401, Umeda Plaza Building 

3-25, Nishitenma 4-chonne, Kita-ku 

Osaka-Shi 

OSAKA 530 

JAPON 




PCT 



WRITTEN OPINION 
(PCT Rule 66) 



Date of mailing 
(day/month/year) 



01.09.2000 



Applicants or agent's file reference 
H623-01 



REPLY DUE 



within 3 month(s) 

from the above date of mailing 



International application No, 
PCT/JP99/06743 



International filing date (day/month/ysar) 
01/12/1999 



Priority date (day/month/year) 
03/12/1998 



International Patent Classification {IPC) or both national classification and IPC 
G03B23/033 



Applicant 

NIPPON SHEET GLASS CO., LTD. et al. 



1 . This written opinion is the first drawn up by this International Preliminary Examining Authority. 

2. This opinion contains indications relating to the following items: 

I S Basis of the opinion 



II 


□ 


III 


□ 


IV 


□ 


V 


□ 


VI 


□ 


VII 




VIII 





citations and explanations supporting such statement 
Certain document cited 

Certain defects in the international application 
Certain observations on the international application 

The applicant Is hereby invited to reply to this opinion. 

When? See the time limit Indicated above. The applicant may, before the expiration of that time limit, 
request this Authority to grant an extension, see Rule 66.2(d). 

How? By submitting a written reply, accompanied, where appropriate, by amendments, according to Rule 66.3. 

For the form and the language of the amendments, see Rules 66.8 and 66.9. 

Also: For an additional opportunity to submit amendments, see Rule 66.4. 

For the examiner's obligation to consider amendments and/or arguments, see Rule 66.4 bis. 
For an informal communication with the examiner, see Rule 66.6. 

If no reply is filed, the international preliminary examination report will be established on the basis of this opinion. 

The final date by which the International preliminary 

examination report must be established according to Rule 69.2 is: 03/04/2001 . 



Name and mailing address of the international 
preliminary examining authority: 

~ VV European Patent Office 
D-80298 Munich 

Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 



Authorized officer / Examiner 
De Ruiter, F 



Formalities officer (incl. extension of time limits) 
Jablanovski. H 

Telephone No. +49 39 2399 2681 



Form PCT/I PEA/408 (cover sheet) (January 1994) 



WRITTEN OPINION 



International application No. PCT/J P99/06743 



I. Basis of the opinion 

1 . This opinion has been drawn on the basis of {substitute sheets which have been furnished to the receiving Office 
in response to an invitation under Article 14 are referred to in this opinion as "originally filed".): 

Description, pages: 

1 -22 as originally filed 

Claims, No.: 

1-12 as originally filed 

Drawings, sheets: 

1/15-15/15 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. This opinion has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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Certain documents cited 



Certain published documents (Rule 70.10) 



Application No 
Patent No 



Publication date 



Filing date 
(day/month/year) 



Priority date (valid claim) 
( day/mon th/year) 



(day/month/year) 



PCT/JP98/05017 



20.05.1999 



06.11.1998 



06.11.1997 



26.11.1997 



Re Item VII 

Certain defects in the international application 

1 . The features of the claims are not provided with reference signs placed in 
parentheses (Rule 6.2(b) PCT). 

Re Item VIII 

Certain observations on the international application 

1 . It is not clear from the wording of claim 1 that the belt is for a part of it interposed 
between the glass sheet and the bending surface of the bending member. This 
appears to be the most essential feature of the invention, as this makes it possible 
to bend the glass sheet against the bending surface of this bending member 
without marking the glass upon contact with the bending surface of the bending 
member. The present wording of claim 1 also covers the possibility that the glass 
sheet is carried by the belt and, together with the belt, is pressed against the 
bending surface of the overlaying bending member while being conveyed along 
this surface by the belt, the glass sheet being positioned between the belt and the 
bending surface of the bending member, which is certainly not meant by the 
inventors. For these reasons claim 1 does not meet the requirements of Article 6 
PCT (see the PCT International Preliminary Examination Guidelines C III, 4.3 and 
4.4). 

In order to improve the clarity of claim 7 in this respect it is suggested that the 
words "having a bending surface" be introduced after the word "member" in line 



Form PCT/Separate Sheet/408 (Sheet 1) {EPO-April 1997) 



# # 



WRITTEN OPINION International application No. PCT/JP99/06743 

SEPARATE SHEET 



16 of page 24, that the words "bending surface of the" be introduced before the 
words "bending member" in line 20 of page 24, and that the words "thereby 
contacting this bending surface" be introduced after line 20 of page 24. 

The suggested wording for claim 7 could be used for meeting the objection for 
lack of clarity raised against claim 1. 

2. For reasons of clarity it is also suggested that the word "from" in line 6 of page 23 
be amended into "off", that the word "as" in line 9 of page 23 and in line 13 of 
page 24 be amended into "while", and that the word "a" in line 1 1 of page 23 (two 
times) and in lines 18 and 19 of page 24 (in line 19 only the first "a") be amended 
into "the". 



3, It is also suggested that the expression "toward a downstream conveying side of 
the glass sheet" in claims 2 and 8 be amended into "in the conveying direction of 
the glass sheet" 



Form PCT/Separate Sheet/40S (Sheet 2) (EPO-April 1997) 



INTERNATIONAL SEARCH REPORT 



IT 



Application No 

OP 99/06743 



A. CLA88IHCAT10N OF SUBJECT MATTER 

IPC 7 C03B23/033 
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Doctxnentatton searched other than itMt^ In the fields 
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the whole document 
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figures 1,2 
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the whole document 
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the whole document 
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ID 



Patent family members are Isted hi armex 



^ Special categories of dted doctvnents: 

"A" docunent deflhhig the general state of the art which Is not 
corwideied to be of particular relevance 

eariler docunent but publflhed on or after the biterrwdlon^ 
lUngdato 

i." docunent wHch may tfvowdoiMs on priority clabn(s)or 
vifhich te dted to establish the piisltcafon date of another 
cItatJon or otfier special reason (as specffled) 

'Xy document referring to an oral <l«closure. uae, exMsltlonor 
other means 

"P" docunent pUMied prior to the bTtemadonal flhig date txjt 
later than the priority date claimed 



T* later document pUillshed after the hitematlon£y lllig date 
or priority date and not hi conllct wllh the applcatlon but 
dted to uulerstand the prtK^ or theory mderiylngthe 
kiventlon 

"X" docunent of paftkxiar relevance; the claimed hmentkm 
cannoA be considered novel or cannot be considered to 
hvdve an Inverrllve step when the document la tericen done 

*Y" docunent of paitlCiJarrelevanoe: the claimed hwenUon 

cannot be corwidered to Involve an biventtve step when the 
docunertt Is oombkied with one or more other suchdocu- 
mente, such combkiatlon being obvious to a person sidled 
hfilheart 

*V docunent member of the seme patent famly 
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07/03/2000 



Name and malkig addrees of Itie ISA 

European Patent (Office, P.B. 5618 Patendaan 2 
NL-22eOHVRI|ewl|c 
Tci. (+31-70) 340-.204a Tx. 31 651 epo ri. 
Fax: (+31-70) 340-3016 



AuttVNtzed officer 



Van den Bossche, W 



Forni PCT/ISAA10 (Moond ahMt) (J^ 1902) 



INTERNATIONAL SEARCH REPORT 

I on patHit ftmily mMntMra 



•atianal Applicalian No 
1/JP 99/06743 



Patent document 


Pii}Hcatfon 




Patent family 


Pi^Dcatlon 


ciled bi search report 


date 




memt>er(8) 


date 


WO 9924373 A 


20-05-1999 


All 

AU 


y/ozzyo A 




US 3545951 A 


AA 1 A 1 A"T A 

08-12-1970 


or 
DC. 


oy4/yo A 


Zo— uo—iyo/ 






DE 


10/99ol A 








FR 


AAA^^il r 

92064 E 








CD 

PR 


14/o7o5 A 


ZD— uo— lyo/ 






GB 


1134775 A 








LU 


53096 A 


01-09-1967 






NL 


6703042 A,B 


04-09-1967 






SE 


329899 B 


26-10-1970 






ES 


337724 A 


01-03-1968 



FR 2137143 



29-12-1972 



AR 


192445 


A 


21-02-1973 


AU 


4229772 


A 


22-11-1973 


BE 


783422 


A 


13-11-1972 


CA 


973712 


A 


02-09-1975 


DE 


2223575 


A 


30-11-1972 


ES 


402718 


A 


16-04-1975 


6B 


1366038 


A 


04-09-1974 


IT 


955515 


B 


29-09-1973 


OP 


53041690 


B 


06-11-1978 


LU 


65348 


A 


22-01-1973 


NL 


7206307 


A,B, 


16-11-1972 


SE 


393593 


B 


16-05-1977 


US 


3832153 


A 


27-08-1974 


ZA 


7203243 


A 


28-02-1973 



DE 3928968 


C 


17-01-1991 


DE 


69004530 D 


16-12-1993 








DE 


69004530 T 


11-05-1994 








EP 


0415826 A 


06-03-1991 








ES 


2048460 T 


16-03-1994 








FI 


91389 B 


15-03-1994 








US 


5022907 A 


11-06-1991 



Farm PGT/l8AaiO (pirttnt «wiiiy mciO (Jtiy 1M2) 



NT COOPERATION TREATY/ 



From Ihe INTERNATIONAL SEARCHING AUTHORITY 



To: 

IKEUCHI & SATO PATENT OFFICE 
Suite 401, Umeda Plaza Building 
3-25, Nishltenma 4-cnoine, KltafKy^ 
Osaka-Shi / rfl j jL ^ 
OSAKA 530 / 'X ^ \r \ 
JAPAN 

[ 0 0, 3. 1 3 j 


NOTIFICATION OF TRANSMnTAL Or 
THE irsfTERNATIONAL SEARCH REPORT 
OR THE DECLARATION 

(PCT Rule 44.1) 




Date of mafling 

(day/momh/ysar) 07/03/2000 


Applicant's or agenTs flJe reference 
H623-01 


FOR FURTHER ACTION See para^^aphs 1 and 4 below 


International application No. 

PCT/OP 99/06743 


International filing date 
(day/month/year) 01/12/1999 


Applicant 

NIPPON SHEET GLASS CO., LTD. iet al . 



1. The applicant l8 hereby notified that tt^lnteniatlonalSea^ 
Filing of )jM»andmant» and stolenmnt under Article 19: 

The applicant Is entMed, If he so wishes, to amend the dalms of the intematlonai Application (see Rule 46): 

Whan? The time limit lor filing such amendments Is nonnally 2 months from the date ol transmittal d the 
Intematlonai Seaiich Report; however, for more details, see the notes on the accompanying sheet 

Where? Dlrectfytothe Intematlonai Bureau of WlPO 
34, chembi des Colombettes 
1211 Geneva 20, Switzerland 
Fasdmlle No.: (41-22) 740.14.35 

For more detailed instructions, see the notes on the accompanying sheet 



a |~| The applicant Is hereby notified that no International Search Report will be established and that the dedaraUon under 
I — I Arttde 1 7(2)(a) to that effect Is transmitted herewith. 



a With ragard to the protest against payment of (an) addMonal fee(s) under Rule 40.2, the applicant Is noti^ 

□ the pfxrtest together with the dedslon thereon has been transmitted to the Intematlonai Bureau togedier with the 
applicant's request to forward the texts of both the protest and the decision thereon to the designated Offices. 



I I no dedslon has been made yet on the protest; the applicant wffl be notified as soon as a decision Is made. 



4. Further action(s): The applicant is reminded of the following: 

Shortly after 1 8 nKHiths from the priority dale, the International application wlO be p(t>llshed by the Intematlonai Bureaa 
If the appOcBunt wishes to avoid or postpone publication, a notice of withdrawal of the Intematlonai application, or of the 
priority dalm, must reach the International Bureau as provided In Rules QQbls.i and 90bfs,% respectively, before the 
completion of ttie technical preparations for International publication. 

Vm\k\ 19 months from the priority date, a demand for Intemationai preflmlnary examination must be filed If the applicant 
wishes to postpone the entry Into the national phase untfl 30 montiis from the priority date (In some Offices even later). 



WRhln 20 monttts from the priority date, the applicant must perfonm ttie prescribed acta for entry hito ttie national phase 
t>ef6re all deslgrutfed Offices which have not t>een elected In the demand or In a later election within 19 months from the 
priority date or could not be elected because they are not bound by Chapter IL 





Name and mafltng address of the International Searching Authority 
^ European Patent Office, P.B. 5818 Patentiaan 2 
JiSV NL-2280 HV Rljawflk 
WJf Tel. (+31-70) 340-2040, Tx. 31 651 epo ni. 
Fax: (+31 -70) 340-301 6 


Authorized officer 

Alex Schmidt 
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ITENT COOPERATION TREATY^ 



From the INTERNATIONAL SEARCHING AUTHORITY 



To: 



IKEUCHI & SATO PATENT OFFICE 
Suite 401, Umeda Plaza Bu11d1ng 
3-25, N1sh1tenma 4-chome;" Kfta-Ku 



Osaka-Sh1 
OSAKA 530 
JAPAN 



PCT 



NOTIFICATION OF RECEIPT 
OF SEARCH COPY 



(PCT Rule 25.1) 



Date of mailing 
(day/month/year) 



07/01/2000 



Applicant's or agent's file reference 

H623-01 



IMPORTANT NOTIFICATION 



International applcation No. 
PCT/JP 99/06743 



International filing <iatB(day/month^ear) 

01/12/1999 



Priority date (day/month/year) 

03/12/1998 



Applicant 

NIPPON SHEET GLASS CO., LTD. et al 



Where the International Searching Authority and the Receiving Office are not the same office: 

The applicant is hereby notified that the search copy of the international applbation was received by this International 
Searching Authority on the date ridicated below. 

Where the International Searching Authority and the Receiving Office are the same office: 

The applicant is hereby notified that the search copy of the international application was received on the date indcated below. 



16/12/1999 



. (date ofrecBipt), 



2. 1^ The search copy was accompanied by a nucleotide and/or amino add sequence listing In computer readable form. 



3. Time limit for establishment of International Search Report 

The applicant is informed that the trne limit for establishing the Intemational Search Report is 3 months from the date of 
receipt indicated above or 9 morths from the priority date, whichever time limit expires later 



A copy of this notification has been sent to the Intetnational Bureau amd, where the first sentence of paragrajii 1 applies, 
to the Receiving Office. 



Name and mailing address of the intemational Searching Authority 

European Patent Office, P. B. 581 8 Patentlaan 2 
NL-2280 HV Rtjswijk 

Tel. (+31 -70) 340-2040, Tx. 31 651 epo n| 
Fax: (+31 -70) 340-3016 




Authorized officer 



ISA/EP 
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pU^nt cooperation trea<© 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION CONCERNING 
SUBMISSION OR TRANSMITTAL 
OF PRIORITY DOCUMENT 

(PCT Administrative Instructions, Section 41 1 ) 


To: 

IKEUCHI Hirovuki 

Suite 401, Umeda Plaza -Building 

3-25, Nishitenma 4-chome, Kita-ku 

Osaka-Shi, Osaka 530-0047 

JAPON 


Date of mailing (day/month/year) 
02 February 2000 (02.02.00) 




Applicant's or agent's file reference 
H623-01 


IMPORiANI NU 1 IrlUA MUiNJ 


International application No. 
PCT/JP99/06743 


International filing date (day/month/year) 

01 December 1999 (01.12.99) 


International publication date (day/month/year) 

Not yet published 


Priority date (day/month/year) 

03 December 1998 (03.12.98) 


Applicant 

NIPPON SHEET GLASS CO., LTD. et al 



1. The applicant is hereby notified of the date of receipt (except where the letters "NR" appear in the right-hand column) by the 
International Bureau of the priority document(s) relating to the earlier application(s) indicated below. Unless otherwise 
indicated by an asterisk appearing next to a date of receipt, or by the letters "NR", in the right-hand column, the priority 
document concerned was submitted or transmitted to the International Bureau in compliance with Rule 1 7.1 (a) or (b). 

2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

3. An asterisk*) appearing next to a date of receipt, in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance with Rule 17.1 (a) or (b). In such a case, the attention 
of the applicant is directed to Rule 17.1(c) which provides that no designated Office may disregard the priority claim 
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstances. 

4. The letters "NR" appearing in the right-hand column denote a priority document which was not received by the International 
Bureau or which the applicant did not request the receiving Office to prepare and transmit to the International Bureau, 

as provided by Rule 17.1(a) or (b), respectively, in such a case, the attention of the applicant is directed to Rule 17.1 (c) which 
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 
upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 

Priority date Prtoritv application No. Countrv or regional Office Date pf receipt 

or PCT receiving Office of priority document 

03 Dece 1998 (03.12.98) 10/344051 JP 21 Janu 2000 (21.01.00) 





Authorized officer 




The International Bureau of WlPO 






34, chemin des Coiombettes 


Taieb Akremi 




121 1 Geneva 20, Switzerland 




Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 
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NT COOPERATION TREAI 



From the INTERNATIONAL BUREAU 



PCX 



NOTIFICATION OF RECEIPT OF 
RECORD COPY 

(PCT Rule 24.2(a)) 



To: 



IKEUCHI, Hiroyuki 

Suite 401, Umeda Plaza Building 

3-25, Nishitenma 4-chome, Kita-ku 

Osaka-shi, Osaka 530-0047 . 

JAPON 




Date of mailing (day/month/year) 
03 January 2000 (03.01 .00) 


IMPORTANT NOTIFICATION 


Applicant's or agent's file reference 
H623-01 


International application No. ^^S^:^^ 
PCT/JP99/06743 #j ^ 



The applicant is hereby notified that the International Bureau has received the record copy of the international application as 
detailed below. 

Name(s) of the applicant(s) and State(s) for which they are applicants: 

NIPPON SHEET GLASS CO., LTD. (for all designated States except US) 
YOSHIZAWA, Hideo (for US) 
International filing date : 01 December 1 999 (01 . 1 2.99) 

Priority date(s) claimed : 03 December 1998 (03.12.98) 

Date of receipt of the record copy w iAAo /1-7 oo\ 

by the International Bureau : 1/ December 1999 (17.12.99) 

List of designated Offices : 

AP :GH,GM,KE,LS,MW,SD,SL,SZ,TZ,UG,ZW 
EA :AM,AZ,BY,KG,KZ,MD,RUJJ,TM 

EP :AT,BE,CH,CY,DE,DK,ES,Fl,FR,GB,GR,IEJT,LU,MaNL,PT,SE 
OA :BF3J,CF,CG,CI,CM,GA,GN,GW,ML,MR,NE,SN,TD,TG 

National :AE,AL,AM,AT,AU,AZ,BA,BB,BG,BR,BY,CA,CH,CN,CR,CU,CZ,DE,DK,DM,EE,ES,FI,GB/ 

GD,GE,GH,GM,HR,HUJDJLJNJS,JP,KE,KG,KR,KZ,LaLKXR^S^T,LU,LV,MA,MD,MG,MK,MN, 

MW,MX,NO,NZ,PL,RT,RO,RU,SD,SE,SG,SI,SK,SLJJJMJR,TTJZ,UA,UG,US,UZ,VN,YU,ZA,^^ 



ATTENTION 

The applicant should carefully check the data appearing in this Notification. In case of any discrepancy between these data 
and the indications in the international application, the applicant should immediately inform the International Bureau. 

In addition, the applicant's attention is drawn to the information contained in the Annex, relating to: 
I X] time limits for entry into the national phase 

I X I confirmation of precautionary designations , ^- . 

I X| requirements regarding priority documents 
A copy of this Notification is being sent to the receiving Office and to the InternationalSearching Authority. 





Authorized officer: 




The International Bureau of WlPO 






34, chemin des Colombettes 


Y. KUWAH^C^^ 




1211 Geneva 20, Switzerland 






Facsimile No. (41-22)740.14.35 


Telephone No. (41-22)338.83.38 
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[l ational application No. 

ANNEX T^BrM PCT/lB/301 I^B PCT/JP99/06743 



INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE 

The applicant is reminded that the "national phase" must be entered before each of the designated Offices indicated in the 
Notification of Receipt of Record Copy (Form PCT/IB/301) by paying national fees and furnishing translations, as prescribed by 
the applicable national laws. 

The time limit for performing these procedural acts is 20 MONTHS from the priority date or, for those designated States 
which the applicant elects in a demand for international preliminary examination or in a tater election, 30 MONTHS from the 
priority date, provided that the election is made before the expiration of 19 months from the priority date. Some designated (or 
elected) Offices have fixed time limits which expire even later than 20 or 30 months from the priority date. In other Offices an 
extension of time or grace period, in some cases upon payment of an additional fee, is available. / a 

In addition to these procedural acts, the applicant may also have to comply with other special requirements applicable in " : 
certain Offices. It is the applicant's responsibility to ensure that the necessary steps to enter the national phase are taken in a ■ : 
timely fashion. Most designated Offices do not issue reminders to applicants in connection with the entry into the national 
phase. 

For detailed information about the procedural acts to be performed to enter the national phase before each designated ^ 
Office, the applicable time limits and possible extensions of time or grace periods, and any other requirements, see the relevant 
Chapters of Volume II of the PCX Applicant's Guide. Information about the requirements for filing a demand for international 
preliminary examination is set out in Chapter IX of Volume I of the PCT Applicant's Guide. 

GRand ES became bound by PCT Chapter II on 7 September 1996 and 6 September 1997, respectively, and may, therefore, 
be elected in a demand or a later election filed on or after 7 September 1996 and 6 September 1997, respectively, regardless of 
the filing date of the international application. (See second paragraph above.) 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has 
the right to file a demand for international preliminary examination. 

CONFIRMATION OF PRECAUTIONARY DESIGNATIONS 

This notification lists only specific designations made under Rule 4.9(a) in the request. It is important to check that these 
designations are correct. Errors in designations can be corrected where precautionary designations have been made under 
Rule 4.9(b). The applicant is hereby reminded that any precautionary designations may be confirmed according to Rule 4.9(c) 
before the expiration of 15 months from the priority date. If it is not confirmed, it will automatically be regarded as withdrawn 
by the applicant There will be no reminder and no invitation. Confirmation of a designation consists of the filing of a notice 
specifying the designated State concerned (with an indication of the kind of protection or treatment desired) and the payment 
of the designation and confirmation fees. Confirmation must reach the receiving Office within the 15-month time limit 

REQUIREMENTS REGARDING PRIORITY DOCUMENTS 

For applicants who have not yet complied with the requirements regarding priority documents, the following is recalled. 

Where the priority of an earlier national, regional or international application is claimed, the applicant must submit a copy 
of the said earlier application, certified by the authority with which it was filed ("the priority document") to the receiving Office 
(which will transmit it to the International Bureau) or directly to the International Bureau, before the expiration of 16 "lonths from 
the priority date, provided that any such priority document may still be submitted to the International Bureau before that date of 
international publication of the international application, in which case that document will be considered to have been received 
by the International Bureau on the last day of the 16-month time limit (Rule 17.1(a)). 

Where the priority document is issued by the receiving Office, the applicant may, instead of submitting the priority 
document request the receiving Office to prepare and transmit the priority document to the International Bureau. Such request 
must be made before the expiration of the 1 6-month time limit and may be subjected by the receiving Office to the payment 
ofa fee (Rule 17.1(b)). 

If the priority document concerned is not submitted to the International Bureau or if the request to the receiving Office 
to prepare and transmit the priority document has not been made (and the corresponding fee, if any, paid) within the applicable 
time limit indicated under the preceding paragraphs, any designated State may disregard the priority claim, provided that no 
designated Office may disregard the priority claim concerned before giving the applicant an opportunity to furnish the priority 
document within a time limit which is reasonable under the circumstances. 

Where several priorities are claimed, the priority date to be considered for the purposes of computing the 16-month time 
limit is the filing date of the earliest application whose priority is claimed. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agents file reference 
H623-01 



International application No. 
PCT/JP99/06743 



FOR FURTHER ACTION 



See Notification of Transmittal of Internationai 
Preliminary Examination Report (Form PCT/IPEA/416) 



International filing date (day/month/year) 
01/12/1999 



Priority date (day/month/year) 
03/12/1998 



International Patent Classification (IPC) or national classification and IPC 
C03B23/033 



Applicant 

NIPPON SHEET GLASS CO., LTD. et al. 



1 . This international prelinninary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 5 sheets, including this cover sheet. 

S This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the POT). 



These annexes consist of a total of 



3 sheets. 



3. This report contains indications relating to the following items: 
I S Basis of the report 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 



II 


□ 


III 


□ 


IV 


□ 


V 




VI 




VM 




VIII 





Certain defects in the international application 
Certain observations on the international application 



Date of submission of the demand 
14/04/2000 



Name and mailing address of the international 
preliminary examining authority: 
European Patent Office 

D-80298 Munich 
Tel. +49 89 2399 - 0 Tx: 523656 epmu d 

Fax: +49 89 2399 - 4465 



Date of completion of this report 



20.10.2000 



Authorized officer 
De Ruiter, F 

Telephone No. +49 89 2399 2921 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/JP99/06743 



I. Basis of the report 

1 . This report has been drawn on the basis of {substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as ''originally filed" and are not annexed to 
the report since they do not contain amendments,)'. 

Description, pages: 

1 -22 as originally filed 

Claims, No.: 

1-12 as received on 05/1 0/2000 with letter of 02/1 0/2000 

Drawings, sheets: 

1/15-1 5/1 5 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages; 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/JP99/06743 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or Industrial 
applicability; citations and explanations supporting such statement 



1. Statement 



Novelty (N) 


Yes: 


Claims 


1-12 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


1-12 




No: 


Claims 




Industrial applicability (lA) 


Yes: 


Claims 


1-12 




No: 


Claims 





2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the fonn or contents of the intemational application have been noted: 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether 
claims are fully supported by the description, are made: 

see separate sheet 
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INTERNATIONAL PRELIMINARY international application No. PCT/J P99/06743 
EXAMINATION REPORT - SEPARATE SHEET ^ 

Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 Prior art continuous glass sheet bending methods are extensively discussed in the 
preamble to the description. These methods have the disadvantages that the 
glass sheets are marked by the rollers between which they are press bended, that 
the degree of freedom and the precision of the bend are insufficient and that it is 
difficult to attain the desired shape at the front and rear end of the sheets, seen in 
the conveying direction of the sheets. Consequently, the objects of the invention 
are as specified in the last full paragraph of page 4, which objects are achieved by 
the method of claim 1 and the apparatus of claim 7 to which there is no lead in the 
available prior art documents. Especially there is nowhere disclosed or suggested 
to use a steady upper forming member along which the glass sheets are 
conveyed with a portion of a belt between the forming member and the glass 
sheets. Therefore claims 1 and 7 appear to meet the requirements of Articles 
33(2), (3) and (4) PCT. 

2. As in claims 2 to 6 and 8 to 12 preferred embodiments of the method of claim 1 
and the apparatus of claim 7 are defined these claims also appear to meet the 
requirements of the above articles. 

Re Item VI 

Certain documents cited 

Certain published documents (Rule 70.10) 

Application No Publication date 

Patent No (day/month/year) 

PCT/J P98/050 17 20.05.1999 



Filing date Priority date (valid claim) 

(day/month/year) (day/month/year) 

06.11.1998 06.11.1997 

26.11.1997 



Form PCT/Separate Sheet/409 (Sheet 1 ) (EPO-April 1997) 



# 



INTERNATIONAL PRELIMINARY international application No. PCT/J P99/06743 
EXAMINATION REPORT - SEPARATE SHEET 

Re Item VII 

Certain defects in the international application 

The features of the claims are not provided with reference signs placed in 
parentheses (Rule 6.2(b) PCX). 



Re Item VIII 

Certain observations on the international application 

The summary of the invention does not correspond with the independent claims 
and therefore introduce obscurity into these claims (see the International 
Preliminary Examination Guidelines, 0 III, 4.3) 



Fomn PCT/Separate Sh9et/409 (Sheet 2) (EPO- April 1997) 



# 
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CLAIMS 

1. (Amended) A method for manufacturing a bent glass sheet comprising: 
heating a glass sheet in a heating furnace to a temperature where the 
5 glass sheet is changeable in shape, 

conveying the glass sheet out off the heating furnace, and 

bending the glass sheet by pressing the glass sheet together with at 

least one belt made of a heat-resistant material against a bending surff^CB Pf 

a bending member, 

10 wherein the glass sheet is bent while the glass sheet is conveyed almig 

fhp. bending surface with the belt that travels between the glass sheet and 
thp hendipg surface , and the bending su r face is curved at least in the 
direction that is perpendicular to the conveying direction of the glass sheet. 

15 2. (Amended) The method according to claim 1, wherein a degree of 
curvature of the bending siUlfecfi gradually increases in the CQnveving 
direction of the glass sheet. 

3. (Amended) The method according to claim 1, wherein the bending surface 
20 is also curved in the conveying direction of the glass sheet. 

4. The method according to claim 1, wherein the glass sheet is conveyed 
with the belt so that the glass sheet gradually deviates from a direction in 
which the glass sheet is conveyed from the heating furnace. 
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5. The method according to claims 3 or 4, wherein the glass sheet is bent 
so as to have a predetermined curvature with respect to the conveying 
direction. 

6. The method according to claim 1, further comprising cooling the glass 
sheet for quenching or annealing after separating the glass sheet from the 
belt. 

7. (Amended) An apparatus for manufacturing a bent glass sheet 
comprising: 

a heating furnace for heating a glass sheet to a temperature where the 
glass sheet is changeable in shape, and 

a bending apparatus adjacent to the heating furnace so as to accept the 
glass sheet from the heating furnace and bend the glass sheet whil? 
conveying the glass sheet, the bending apparatus including a conveying 
passage for the glass sheet, 

wherein the bending apparatus further includes a bending member 
having a bftnding surface and at least one belt made of a heat-resistant 
material for conveying the glass sheet, and the bending surface is curved at 
least in th£ direction that is perpendicular to th^ conveying direction of the 
glass sheet, and at least a portion of the belt is arranged along the bey^dittg 
surface of the bending mPinhftr, therebv contacting this bending surface. 

8. (Amended) The apparatus according to claim 7, wherein a degree of 



• 
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curvature of the bending surface gradually increases in the conveying 
direction of the glass sheet, 

9. (Amended) The apparatus according to claim 7, wherein the bending 
5 surface is also curved in the conveying direction of the glass sheet. 

10. The apparatus according to claim 7, wherein the conveying passage 
gradually deviates from a direction in which the glass sheet is conveyed 
from the heating furnace. 

10 

11. The apparatus according to claim 7, further including a cooling 
apparatus for quenching or annealing the glass sheet adjacent to the 
bending apparatus. 

15 12. The apparatus according to claim 11, wherein the cooling apparatus 
includes a curved conveying passage for the glass sheet that has a 
predetermined curvature with respect to the conveying direction of the glass 
sheet. 
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DESCRIPTION 

METHOD AND APPARATUS FOR MANUFACTURING 
BENT GLASS SHEET 

FIELD OF THE INVENTION 

The present invention relates to a method and an apparatus for 
manufacturing curved glass sheets. More precisely, the present invention 
relates to an efficient method and an apparatus for manufacturing curved 
glass sheets that are useful for example as window glass for buildings or 
vehicles. 

BACKGROUND OF THE INVENTION 

Curved glass sheets are widely used for vehicles and buildings, and 
especially in the field of window glass for automobiles, there is a great 
demand for curved glass sheets due to design and aerodynamic 
considerations. Glass sheets that are mass-produced mainly using the 
float method primarily are formed into flat shapes. These flat glass sheets 
are formed into curved glass sheets in a secondary bending process, for 
which a number of industrial methods are known. Moreover, if the glass 
sheet is heated for the bending step, it is often quenched afterwards to 
temper it. 

Methods for bending the glass that are widely employed include 
forming the heated glass sheet by sandwiching it with a pair of press molds. 
One type of these methods that is widely employed includes horizontal 
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conveyance of the heated glass sheet to the press position with rollers for 
example, in order to avoid press marks from tongs on the surface of the glass 
sheet. As a means for horizontally conveying the glass sheet, rollers are 
common, but belts are also used. 

For example, PubUcation of Unexamined Japanese Patent 
Application No. Hei 3-50132 (JP-A-3-50132) discloses a method wherein a 
glass sheet is carried out of a furnace, conveyed by a belt to a pressing 
position, and press-formed together with the belt. This method takes 
advantage of the belt's flexibility to reduce the glass sheet's temperature 
decrease between heating and quenching. That is, the glass sheet is bent 
while it contacts the belt, and it is also quenched in this situation. 
Furthermore, Publication of Unexamined Japanese Patent Application No. 
Hei 6-40732 (JP-A-6-40732) proposes methods for bending and tempering 
glass sheets that are improvements of this method. 

However, regardless of the means for conveying the glass sheet, the 
glass sheet has to be temporarily stopped in the press mold during the 
forming step in these methods for bending glass sheets by press forming. 

With regard to the manufacturing efficiency of continuous 
production of cvirved glass sheets, methods have been proposed wherein the 
glass sheet is bent without stopping it on the manufacturing Hne. In some 
of these methods, the glass sheet is heated and softened inside a furnace 
while conveying it horizontally, and using the glass sheet's own weight, the 
glass sheet is gradually adapted to the surface form offer example an airbed 
for conveying the glass sheet. These methods (sag bending) are very 
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efficient for continuous production of glass sheets having the same curved 
shape, and have been employed with various improvements (see for example 
Publication of Unexamined Japanese Patent Application No. Hei 7—237928; 
JP-A-7-237928). 

5 Moreover, Publication of Unexamined Japanese Patent Application 

No. Sho 55-75930; JP-A-55-75930) discloses a method wherein a glass 
conveying passage having a curvature is set up as a continuation to the 
carry— out opening of the furnace, and the glass sheet is bent while being 
conveyed by rollers on this conveying passage. Compared to a sag bending 

10 method, this method has a better heating efficiency and the shape of the 
curved glass can be changed easier. 

Other methods have been proposed, wherein, while conveying the 
glass sheet with rollers, the glass sheet is bent not only in the direction in 
which it is conveyed, but also in the direction that is perpendicular to the 

15 conveying direction (referred to as "cross direction" in the following). 

For example. Publication of Unexamined Japanese Patent 
Application No. Hei 3-174334 (JP-A-3- 174334) proposes a method, wherein 
rollers made of an elastic body are arranged above and below the glass sheet, 
and by applying a stress onto these roller pairs firom the outside so as to 

20 bend them into a certain shape, the glass sheet also is bent in the cross 

direction. Roller pairs for bending a glass sheet in a cross direction or for 
conveying a glass sheet that has been bent in the cross direction are 
disclosed for example in Publication of Unexamined Japanese Patent 
Application No. Sho 54-85217 (JP-A-54-85217) and No. Sho 55-75930 (JP- 
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A-55-75930). 

However, when bending the glass sheet with rollers that are 
arranged on both sides of the conveying passage, pressure is exerted locally 
on the surface of the glass. Consequently, there is the problem that roller 
5 marks often appear on the surface of the glass sheet. Scratches and bumps 
on the surface of the glass sheet caused by the rollers often lead to optical 
defects, especially in the field of vehicle window glass. 

Furthermore, in continuous bending with rollers, there is the 
problem that the degree of freedom for forming the glass sheet and the 
10 precision are insufficient. When bending with rollers, the glass sheet is 
bent while it spans the rollers. Consequently, it is difficult to attain the 
desired bent shape at the front edge and the rear edge of the glass sheet 
with respect to the conveying direction. And if bending is performed with 
elastic deformation of the rollers, it is difficult to attain the desired bending 
15 shape precisely. 

SUMMARY OF THE INVENTION 

The present invention has been conceived upon consideration of 
these circumstances. It is an object of this invention to provide a method 
for bending a glass sheet while it is being conveyed, which has better 
20 manufacturing efficiency, where defects on the surface of the glass sheet do 
not occur easily, and where the degree of freedom and the precision for 
forming are improved. It is also an object of this invention to provide a 
manufacturing apparatus that is suitable for this manufacturing method. 

In order to achieve these objects, a method for manufacturing a bent 
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glass sheet in accordance with the present invention comprises heating a 
glass sheet in a heating furnace to a temperature where the glass sheet is 
changeable in shape, conveying the glass sheet out from the heating furnace, 
and bending the glass sheet by pressing the glass sheet against a bending 
5 member. The glass sheet is pressed together with at least one belt made of 
a heat-resistant material. The glass sheet is bent as the glass sheet is 
conveyed with the belt along the bending member. The bending member is 
curved at least in a direction that is perpendicular to a conveying direction 
of the glass sheet (i.e. the cross direction). 

10 With this manufacturing method, the glass sheet can be 

continuously bent together with the belt. Therefore, the glass sheet can be 
manufactured with better efficiency, while defects on the surface of the glass 
sheet are suppressed. Moreover, the degree of freedom and the precision 
for forming are improved. 

15 In order to achieve these objects, an apparatus for manufacturing a 

curved glass sheet in accordance with the present invention comprises a 
heating furnace for heating a glass sheet to a temperature where the glass 
sheet is changeable in shape, and a bending apparatus adjacent to the 
heating furnace so as to accept the glass sheet from the heating furnace and 

20 bend the glass sheet as conveying the glass sheet. The bending apparatus 
includes a conveying passage for the glass sheet, a bending member and at 
least one belt made of a heat-resistant material for conveying the glass sheet. 
The bending member is curved at least in a direction that is perpendicular 
to a conveying direction of the glass sheet (i.e. the cross direction). At least 
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a portion of the belt is arranged along the bending member. 

With this manufacturing apparatus, a cxirved glass sheet where 
defects on the surface of the glass sheet do not occur easily can be 
manufactured with better manufacturing efficiency, and with an improved 
5 degree of forming freedom and forming precision. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a cross— sectional view of an embodiment of a 
manufacturing apparatus according to the present invention. 

Figure 2 is a magnified cross— sectional view showing a bending 
10 apparatus of the manufacturing apparatus in Figure 1. 

Figure 3 is a perspective view of an embodiment of a bending 
member. 

Figure 4 shows cross— sectional views of the bending member of 
Figure 3. 

15 Figure 5 is a cross— sectional view of an embodiment of another 

bending member. 

Figure 6 is a cross— sectional view of an embodiment of a bending 
apparatus seen fi-om the glass conveying direction. 

Figure 7 is a magnified cross— sectional view showing a press roller 
20 shown in Figure 6. 

Figure 8 is a perspective view showing the internal structure of a 
press roller according to another embodiment. 

Figxire 9 is a cross-sectional view of an embodiment of a bending 
apparatus using the press roller shown in Figure 8. 
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Figure 10 is a drawing showing a bending member and the shape of 
a glass sheet before and after the bending. 

Figure 11 is a perspective view showing the shape of a glass sheet 
that can be formed with the present invention. 
5 Figure 12 is a perspective view showing the shape of another glass 

sheet that can be formed with the present invention. 

Figure 13 is a cross— sectional view showing another embodiment of 
the bending apparatus. 

Figure 14 is a cross-sectional view showing yet another embodiment 
10 of the bending app ar atus . 

Figure 15 is a cross-sectional view showing another embodiment of 
the manufacturing apparatus of the present invention. 
DETAILED DESCRIPTION OF THE INVENTION 

The following is a more detailed explanation of a preferred method 
15 and apparatus for manufacturing a curved glass sheet in accordance with 
the present invention. 

In the method and the apparatus of the present invention, it is 
preferable that a degree of curvature of the bending member gradually 
increases toward a downstream conveying side of the glass sheet. 
20 It is preferable that the bending member is also curved in the 

conveying direction of the glass sheet. It is also preferable that the 
conveying passage gradually deviates from a direction in which the glass 
sheet is conveyed from the heating furnace. The glass sheet is preferably 
conveyed with the belt along the conveying passage. According to these 
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preferable configurations, a glass sheet with complex curvature that is bent 
in two directions can be manufactured with high efficiency. It is preferable 
that the glass sheet is bent so as to have a predetermined curvature with 
respect to the conveying direction. 

With regard to the cross direction of the glass sheet, the glass sheet 
can be bent into any desired shape, but it is also possible that the glass sheet 
has a certain curvature in its cross direction as well as in the conveying 
direction. In such a curved glass sheet, there are no partial changes of the 
form, and optical distortions (reflective distortions) hardly occur. 

The curved glass sheet produced by the present invention may be 
cylindrical. However, the curved glass preferably has a first curvature 
radius of 5000mm to 50000mm along a first direction and a second 
curvature radius in the range no less than 500mm but less than 5000mm 
along a second direction that is perpendicular to the first direction. 

If the glass sheet is bent so as to have a certain curvature in two 
directions, and if the curvature radius in the conveying direction of the glass 
sheet is large (shght bending) and the curvature radius in the cross direction 
of the glass sheet is small (pronounced bending), then the conveyance of the 
glass sheet becomes easy. On the other hand, if the curvature radius in the 
conveying direction of the glass sheet is small (pronounced bending) and the 
curvature radius in the cross direction of the glass sheet is large (slight 
bending), then the bending of the glass sheet becomes easy. 

In the method of the present invention, it is preferable that the glass 
is cooled for quenching or annealing after separating from the belt. When 
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the glass sheet is quenched, a tempered curved glass sheet can be obtained. 
Moreover, by adjusting the quenching degree, it is also possible to obtain 
semi-tempered curved glass sheets. The apparatus of the present 
invention preferably further includes a cooling apparatus for quenching or 
5 anneaUng the glass sheet adjacent to the bending apparatus. The cooling 
apparatus preferably includes a curved conveying passage for the glass 
sheet that has a predetermined curvature with respect to the conveying 
direction of the glass sheet. 

The glass sheet is preferably bent while it is sandwiched between a 

10 pair of belts, because this improves the surface conditions and precision of 
the glass sheet even further. The belts are preferably arranged above and 
below the glass sheet conveying passage in the bending apparatus. 

It is also preferable that the belts are suspended so that they 
describe an endless track, a part of which comprises the conveying passage 

15 of the glass sheet. Furthermore, it is preferable that rollers and belt 

temperature adjusting devices are arranged along the track described by the 
belt for controlling the belt tension. It is also preferable that the endless 
track of the belt is set within the bending apparatus and is separated from 
the glass sheet cooling apparatus. 

20 In the apparatus of the present invention, it is preferable that the 

bending apparatus further comprises a belt-driving device for driving a belt 
together with the glass sheet. The belt-driving device conveys the glass 
sheet, which is pressed with the belt against the bending member, with an 
appropriate speed in the downstream direction. 
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In the apparatus of the present invention, it is preferable that the 
bending apparatus is provided with pressing members for pressing the glass 
sheet to the forming surface together with the belt. For the pressing 
member, a mold member provided with a surface having the inverse shape of 
5 the forming face of the forming block or free rollers can be used for example. 
As free rollers, integrated rollers having rotatable flexible sleeves attached 
to rods that are curved into a certain shape, or a plurality of free rollers that 
are arranged in the cross direction of the glass sheet can be used for 
example. 

10 The following is a description of the preferred embodiments of the 

present invention with reference to the accompanying drawings. 
First Embodiment 

Fig. 1 is a cross-sectional view showing an embodiment of a 
manufacturing apparatus of the present invention. As is shown in Fig. 1, 

15 this manufacturing apparatus comprises a furnace 1, a bending apparatus 2, 
and a quenching apparatus 3, which use a continuous common glass 
conveying passage 41. Inside the furnace 1, the glass conveying passage 41 
is substantially horizontal, inside the bending apparatus 2, it gradually 
slopes upwards and away from the horizontal direction, and inside the 

20 quenching apparatus 3, it describes a curve with a certain curvature radius 

Fig. 2 is an enlarged cross— sectional view showing the bending 
apparatus 2 of the apparatus shown in Fig. 1. As shown in Fig. 2, in the 
bending apparatus, press rollers 7 are arranged below the glass conveying 
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passage 41, and a bending member (forming block) 6 is arranged above the 
glass conveying passage 41. Furthermore, the bending apparatus 2 is 
provided with a heat-resistant belt 5. A portion of the heat— resistant belt 5 
is positioned along the glass conveying passage 41, between the glass 
5 conveying passage 41 and the forming block 6. 

The heat— resistant belt 5 is suspended in a loop-shape by rollers 
and by the forming block, and forms an endless track. The rollers include a 
driving roller 51 and a tension roller 52. A driving device (not shown in the 
drawings) is connected to the driving roller 51. Moreover, by adjusting the 

10 position of the tension roller 52, the tension of the heat— resistant belt 5 can 
be adjusted to suitable conditions. Moreover, a belt temperature adjusting 
device 53 is arranged on both sides of the endless track of the heat— resistant 
belt 5. By heating or coohng with the belt temperature adjusting device 53, 
the temperature of the heat— resistant belt 5 can be kept within a range that 

15 is suitable for forming. 

The heat— resistant belt 5 is made of a heat— resistant fiber, such as 
for example metal fiber, inorganic fiber, carbon fiber, or aramid fiber. The 
heat— resistant material for the heat— resistant belt 5 can be obtained by 
weaving, twilling, or knitting for example. It is also possible to form heat— 

20 resistant material into a felt or a web so as to obtain the heat— resistant belt 
5. It is preferable that the heat— resistant belt 5 is sufficiently wide to cover 
the glass sheet conveyed along it. 

As is shown in Fig. 2, a part of the surface of the forming block 6 is in 
contact with the endless track described by the heat— resistant belt 5, and a 
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part thereof faces the glass conveying passage 41. The surface of the 
forming block 6 that faces the glass conveying passage 41 functions as a 
forming surface for bending the glass sheet with pressure. As a material 
for the forming block 6, various metals and ceramics can be used. The 
5 forming block 6 can be formed in one piece as shown in Fig. 2, but it is also 
possible to form it by combination of a plurality of separate members. 

Fig. 3 is a perspective view showing the forming face 61 of the 
forming block 6 from below the conveying passage. Figs. 4 (a) — (c) are 
cross— sectional views of the forming block 6 in Fig. 3, taken along the lines 

10 A-A, B— B, and C— C, respectively. Near the hne of first contact 62, where 
the glass sheet contacts the forming block 6 first, the forming face 61 is flat 
(Fig. 4(a)). Proceeding in the conveying direction of the glass conveying 
passage 41, the forming face 61 bends gradually (Fig. 4(b)). Near the line of 
last contact 63, where the glass sheet separates from the forming block 6, 

15 the forming face 61 applies to the glass sheet a predetermined curved shape 
in the cross direction of the glass sheet (Fig. 4(c)). The curved shape of the 
forming face 61 shown in Fig. 6 will be the shape that is applied to the glass 
sheet in the cross direction. This curved shape can have for example a 
predetermined curvature radius Rg, or it can be for example an arch with an 

20 eccentric vertex, as shown in Fig. 5. 

As is shown in Figs. 2 and 3, near the line of first contact, the 
forming face 61 is parallel to the direction in which the glass sheet is 
conveyed firom the furnace (horizontal direction). However, proceeding in 
the conveying direction, the forming face gradually tilts upwards from the 
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horizontal direction. Near the Une of last contact, the forming face 61 has 
substantially the same curvature radius Ri as the glass conveying passage 
inside the quenching apparatus. 

It is preferable that a heater is attached to the forming block 6. 
5 Thus, the forming block can be kept, like the belt, at a temperature that is 
appropriate for bending glass, and the glass sheet can be accurately formed 
from the initial stage in a continuous production. 

As is shown in Fig. 2, the press rollers 7 are arranged along the 
lower side of the conveying passage 41. The purpose of these press rollers 
10 47 is to press the glass sheet against the forming block 6, while it is 

travelling along the conveying passage 41. Like the belt, the surface of the 
press rollers 47 is made of a heat— resistant material. It is preferable that a 
material such as felt is used that cushions the glass sheet. Furthermore, 
the press rollers 71, 72 etc. are non-driven rollers (free rollers) that rotate 
15 with little external force. It is of course also possible to connect the press 
rollers 7 to a driving mechanism to rotate them with the rotational velocity 
that is necessary to convey the glass sheet. 

The number of press rollers 7 can be determined in accordance with 
the desired curved shape for the glass sheet, but in general, at least two 
20 rollers are necessary. It is preferable to provide at least five rollers. 

For the rollers 71, 72 etc., a rod can be used that is made, for 
example, of an elastic body to which a supporting member for supporting the 
glass sheet has been attached. For this supporting member, a plurality of 
disk— shaped or cylindrical flexible sleeves can be used, for example. 
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Furthermore, the rollers do not have to be formed of one body, and it is also 
possible to use a plurality of rollers across the cross direction of the glass 
sheet. 

Fig. 6 is a cross-sectional view of a bending apparatus using a 
plurality of rollers as press rollers 74 (see Fig. 2), taken from the furnace 
side. The press rollers 74a, 74b, 74c, etc. in Fig. 6 are attached to the ends 
of rods 75a, 75b, etc. Moreover, the rods 75a, 75b, etc. are inserted into a 
base member 79 from which they can freely ascend and descend. The rods 
75a, 75b, etc. are pushed upwards by springs 76a, 76b, etc., whose lower end 
is defined by the base member 79. As a result, the rollers 74a, 74b, 74c, etc. 
push the heat-resistant belt 5 (and when a glass sheet is passed along, the 
glass sheet and the heat-resistant belt) against the forming block 6. 

Fig. 7 shows a magnification of the press roller 74b. The press 
roller 74b is attached to an axis 78b that is supported rotatably by a 
supporting member 77b. The supporting member 77b is attached to the 
end of the rod 75b and is freely tiltable in cross direction of the glass sheet. 
Thus, a plurality of free rollers 74a, 74b, 74c, etc. that are arranged in cross 
direction of the glass sheet 4 are used as members for pressing the glass 
sheet 4 together with the belt 5 against the forming block 6. If these rollers 
are tiltable in the cross direction of the glass sheet, and each roller is 
pressed into the direction of the forming block, then each portion of the 
surface of the glass sheet can be pressed precisely against the forming block. 

Figs. 8 and 9 show an example of an integrated press roller. As is 
shown in Fig. 8, this roller 65 comprises a bendable core 66 made of an 
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15 



elastic material, rods 67 made of elastic material that are arranged around 
and along the core 66, a coil spring 68 wrapped around the core 66 and the 
rods 67, and a sleeve 69 made of a heat-resistant material that covers the 
coil spring 68. As is shown in Fig. 9, the surface of the glass sheet is 
5 precisely pressed against the forming block by supporting both ends of the 
roller 65 rotatably with a supporting member 64 provided with a mechanism 
to adjust the height. 

For the furnace 1, in general a conventionally used apparatus can be 
used. There is no particular limitation concerning the glass conveying 
10 means in the furnace 1, but rollers 11 are preferable, considering heating 
efficiency. 

In the quenching apparatus 3, the glass conveying passage is 
provided with a curvature radius in conveying direction corresponding to 
the curvature radius that has been imparted on the glass sheet. Conveyor 

15 rollers 31 are arranged on both sides of the glass conveying passage (see Fig. 
2). For the conveyor rollers 31, rollers are used that are provided with a 
curved shape that has been applied to the glass in the cross direction. 
Nozzles (not shown in the drawing) for blowing cool air are arranged along 
the glass conveying passage 41. However, the curved glass also can be 

20 gradually cooled (annealed) without blowing cool air against it, while being 
conveyed along the conveying passage. Moreover, a converter for changing 
the conveying direction of the glass sheet into a certain direction (for 
example the horizontal direction) can be set up further downstream of the 
quenching apparatus 3. 
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The following is an example of a method for manufacturing a curved 
glass sheet using the above-described apparatus. A glass sheet 4 made of 
soda lime silicate glass is heated in a furnace 1 to a temperature near its 
softening point (for example to a temperature between the strain point and 
the softening point of the glass), while conveying rollers 11 inside the 
furnace 1 convey it in horizontal direction, and is released in a shapeable 
state in the horizontal direction through a carry-out opening 12 of the 
furnace 1. When the glass sheet 4 is inserted into the bending apparatus 2, 
it is sandwiched between the first press roller 71, which is located at the 
most upstream position, and the forming block 6. The roller 71 presses the 
glass sheet 4 against the forming block 6 through the belt 5. 

The belt 5, which is made for example of a belt cloth using stainless 
steel fibers, travels downstream in the glass conveying direction with a 
predetermined velocity while sliding along the forming face, guiding the 
glass sheet 4 downstream. Then, the firont end of the glass sheet 4 reaches 
the second press roller 72, as is shown in Fig. 2. The travelling speed of the 
belt 5 is preferably set to a speed in the range from 80mm/sec to 400mm/sec. 
At this stage, the glass sheet 4 is still substantially flat, since no bending 
has been performed yet. 

From the situation shown in Fig. 2, the glass sheet is conveyed 
further downstream. First, the glass sheet 4 is pressed against the forming 
block 6 while the second press roller 72 slowly lifts the fi-ont end of the glass 
sheet upwards. At this position, the forming face of the forming block 
recedes slightly upwards, while the glass sheet is also bent slightly in the 
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cross direction. Thus, the bending of the glass sheet 4 begins at this stage. 

During the bending, the entire upper surface of the glass sheet 4, 
which is pressed upwards by the press rollers 7, contacts the belt 5, so that 
the glass sheet 4 is conveyed while keeping a stable orientation. 

Fig. 10 shows the glass sheet before and after the bending, together 
with the forming face 61. As is shown in Fig. 10, the flat glass surface 4 
mirrors the shape of the forming face 61, so that for example a curvature 
radius ofR^ in the conveying direction of the glass sheet and for example a 
curvature radius of in the cross direction are imparted on the curved 
glass 44. Thus, the glass sheet is bent while traveling in the glass 
conveying passage. 

Referring to Figs. 11 and 12, the following explains the shapes of the 
curved glass sheet that can be formed with the method and the apparatus of 
the present invention. Fig. 11 is a perspective view of a glass sheet that 
has been formed using the forming face 61 shown in Fig. 10. Thus, in 
accordance with the present invention, bending with a curvature in two 
directions (two-dimensional bending) can be realized. Moreover, as shown 
in Fig. 12 (and by the dashed line in Fig. 11), by not imparting a curvature in 
the conveying direction, a cylindrical glass sheet can be formed. When the 
glass sheet is formed with the present invention, a constant curvature 
radius in the conveying direction (longitudinal direction) is imparted on 
the glass sheet, or no curvature radius is imparted (i.e. Ro = oo in Fig, 12). 
On the other hand, with respect to the cross direction (lateral direction) of 
the glass sheet, a constant curvature radius Rg can be imparted, or a 
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plurality of curvature radii can be combined (as for example when forming 
with the forming block shown in Fig. 5). 

After the glass sheet has passed through the bending region and has 
been formed into a predetermined shape, it passes a slit in a partition wall 
5 32 and is conveyed into the quenching apparatus. In the quenching 

apparatus, the glass sheet 44 is tempered or semi-tempered by blowing cool 
air onto it while conveying it at a constant speed with the conveying rollers 
31. The curved glass also can be annealed without quenching. 

With this method, surface defects such as roller marks, that are 

10 difficult to avoid with conventional methods, do not occur, and a curved glass 
sheet can be continuously manufactured. Curved glass sheets with a 
curvature radius of for example 1300mm in the conveying direction and a 
curvature radius of 50000mm in the cross direction were obtained. 
Moreover, when forming a glass sheet with a forming block having a forming 

15 face that was unsymmetrical in the cross direction of the glass sheet, it was 
equally possible to manufacture a curved glass sheet efficiently without 
surface defects. 

In this method, there is no need to stop the glass sheet for forming it. 
During the bending, at least one surface of the glass sheet is retained by the 
20 belt. Consequently, a curved glass sheet with Uttle surface defects can be 
manufactured continuously and with high efficiency. There is no particular 
limitation to the thickness of the glass sheet to be manufactured. 
Second Emb odiment 

Fig, 13 is a cross-sectional view showing the bending region of an 
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apparatus according to another embodiment of the present invention. 

Except for the portion pushing the glass sheet upwards, this apparatus is 

the same as the apparatus shown in Fig. 2. 

In the apparatus shown in Fig. 13, a second belt 9 is suspended by 
5 lower press rollers 8 below the glass conveying passage 41. Via the first 

belt 5 and the second belt 9, the press rollers 8 press the glass sheet 4 

agsdnst the forming block 6. 

Like the first belt 5, the second belt 9 is suspended in a loop— shape 

by rollers that include a driving roller 91 and a tension roller 92, and forms 
10 an endless track. A driving device (not shown in the drawings) is connected 

to the driving roller 91, By adjusting the position of the tension roller 92, 

the tension of the second belt 9 can be adjusted to suitable conditions. 

Moreover, a belt temperature adjusting device 93 is arranged on both sides 

of the endless track of the second belt 9. The temperature of the second 
15 belt 9 can be adjusted by heating or cooling with the temperature adjusting 

device 93, Preferable materials and manufacturing methods for the second 

belt 9 are the same as for the first belt 5. 

With the apparatus shown in Fig. 13, the glass sheet 4 can be 

conveyed while sandwiching both faces between the belts 5 and 9. Thus, 
20 the condition of the stirface of the curved glass and the degree of fireedom for 

shaping it can be improved even further. 

Third Embndimf>nt 

Fig. 14 is a cross-sectional view showing the bending region of an 
apparatus according to another embodiment of the present invention. 



wo 00/32527 




PCT/JP99/06743 



Except for the portion pushing the glass sheet upwards, this apparatus is 
the same as the apparatus shown in Figs, 2 and 13. 

In the apparatus shown in Fig, 14, a second belt 9 is suspended by a 
forming block 10 below the glass conveying passage 41. Via the first belt 5 
5 and the second belt 9, the lower forming block 10 presses the glass sheet 4 
upwards against the forming block 6. At the same time, the upper forming 
block 6 presses the glass sheet 4 against the lower forming block 10. 
Because the forming face of the lower forming block 10 has the inverse 
shape of the forming face of the upper forming block 6, both forming faces 
10 can be fitted into each other. 

With the apparatus shown in Fig. 14, the two faces of the glass sheet 
4 are sandwiched by the belts 5 and 9, and the glass sheet is transported 
while this pressure is being exerted on it. Consequently, like in the 
apparatus shown in Fig. 13, the surface condition of the curved glass sheet 
15 can be improved even further. 

In the apparatus in Figs. 13 and 14, which have belts arranged on 
both sides of the conveying passage, the glass can be conveyed by driving 
both belts, but it is also possible to have one belt running freely, and convey 
the glass sheet by driving only the other belt. 
20 Fourth Embodiment 

A curved glass sheet of the same shape as the one manufactured in 
the first embodiment was manufactured, exchanging conveying direction 
and cross direction. In other words, the curvature radius in the glass sheet 
conveying direction was set to 50000mm and in cross direction to 1300mm. 
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For the bending shape, basically the same apparatus as shown in Figs. 1 
and 2 was used. 

However, since the curvature radius Rj imparted on the glass sheet 
with respect to the conveying direction was larger, the conveying passage 41 
5 in the quenching apparatus described a smoother curve, and as a result, the 
cooled glass sheet could be retrieved at a lower position and at an angle that 
was closer to the horizontal plane than shown in Fig. 1, This facilitated 
subsequent handling. 

Thus, by setting > Rg, wherein R^ is the curvature radius in the 
10 conveying direction and Rg is the curvature radius in the cross direction, the 
conveyance of the glass sheet in the quenching apparatus and subsequent 
handhng of the glass sheet was facilitated. 
Fifth Emhodimpnt. 

Fig. 15 is a cross— sectional view showing a manufacturing apparatus 
15 according to another embodiment of the present invention. This apparatus 
can be used when the glass sheet is bent only in the cross direction. Except 
for the fact that the furnace 1, the bending apparatus 2, and the quenching 
apparatus 3 are arranged along a common conveying passage 42 that 
extends in the horizontal direction, this apparatus is basically the same as 
20 the apparatus of the first embodiment. 

However, in the bending apparatus 2, the forming block is provided 
with a forming face that curves only in the cross direction of the glass sheet, 
progressively towards the downstream conveying side. Moreover, in the 
quenching apparatus 3, conveying rollers 33 are arranged only on the lower 
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side of the glass conveying passage 42. Thus, if a glass sheet is bent into 
cylindrical shape with a ciirvature radius in only one direction, and if a 
curvature only in the cross direction is to be imparted, then the glass sheet 
can be conveyed in the horizontal direction. Therefore, subsequent 
handling and conveyance of the glass sheet becomes easier. With the 
apparatus shown in Fig. 15, a cylindrical glass sheet as shown in Fig. 12 can 
be formed. 

INDUSTRIAL APPLICABILITY OF THE INVENTION 

As has been detailed above, in accordance with the present invention 
a curved glass sheet with reduced surface defects such as roller marks can 
be manufactured efficiently by curving the glass sheet while conveying it 
with a belt. Moreover, in accordance with the present invention, a curved 
glass sheet can be manufactured that has a higher degree of forming 
freedom and a higher precision than the prior art. The curved glass sheets 
manufactured according to this invention are suitable as window glass for 
vehicles and buildings etc. 
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CLAIMS 

1. A method for manufacturing a bent glass sheet comprising: 
heating a glass sheet in a heating furnace to a temperature where the 

glass sheet is changeable in shape, 

conveying the glass sheet out from the heating furnace, and 
bending the glass sheet by pressing the glass sheet together with at 
least one belt made of a heat-resistant material against a bending member, 
wherein the glass sheet is bent as the glass sheet is conveyed with the 
belt along the bending member, and the bending member is curved at least 
in a direction that is perpendicular to a conveying direction of the glass 
sheet. 

2. The method according to claim 1, wherein a degree of curvature of the 
bending member gradually increases toward a downstream conveying side 
of the glass sheet. 

3. The method according to claim 1, wherein the bending member is also 
curved in the conveying direction of the glass sheet. 

20 

4. The method according to claim 1, wherein the glass sheet is conveyed 
with the belt so that the glass sheet gradually deviates from a direction in 
which the glass sheet is conveyed from the heating furnace. 



5 
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5. The method according to claims 3 or 4, wherein the glass sheet is bent 
so as to have a predetermined curvature with respect to the conveying 
direction. 

6. The method according to claim 1, further comprising cooling the glass 
sheet for quenching or annealing after separating the glass sheet from the 
belt. 

7. An apparatus for manufacturing a bent glass sheet comprising: 

a heating furnace for heating a glass sheet to a temperature where the 
glass sheet is changeable in shape, and 

a bending apparatus adjacent to the heating furnace so as to accept the 
glass sheet from the heating furnace and bend the glass sheet as convesdng 
the glass sheet, the bending apparatus including a conveying passage for the 
glass sheet, 

wherein the bending apparatus further includes a bending member 
and at least one belt made of a heat-resistant material for conveying the 
glass sheet, and the bending member is curved at least in a direction that is 
perpendicular to a conveying direction of the glass sheet, and at least a 
portion of the belt is arranged along the bending member. 

8. The apparatus according to claim 7, wherein a degree of curvature of 
the bending member gradually increases toward a downstream conveying 
side of the glass sheet. 
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9. The apparatus according to claim 7, wherein the bending member is 
also curved in the conveying direction of the glass sheet. 

10. The apparatus according to claim 7, wherein the conveying passage 
gradually deviates from a direction in which the glass sheet is conveyed 
from the heating ftirnace. 

11. The apparatus according to claim 7, further including a cooling 
apparatus for quenching or annealing the glass sheet adjacent to the 
bending apparatus. 

12. The apparatus according to claim 11, wherein the coohng apparatus 
includes a curved conveying passage for the glass sheet that has a 
predetermined curvature with respect to the conveying direction of the glass 
sheet. 
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